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ABSTRACT 

Background: Hemodiafiltration (HDF) is a newly developed renal replacement therapy blood purification 
technology with more advantageous effects on hemodynamic stability and better removal of B2 microglobulin and 
phosphorous 

Objective: The aim of this study is to compare effect of high flux (HF), low flux (LF) dialysis membranes and 
hemodiafiltration (HDF) on the metabolic status in hemodialysis patients and quality of life of those patients. 
Patients and Methods: This study included 60 patients more than18 years old, clinically stable with end stage renal 
disease on regular HD for at least three years (3 yrs), selected from HD unit in (Kobry El Kobba Military Nephrology 
Hospital) in the period from March 2018 to September 2018. The patients were divided into three groups equally. 
Group I: 20 patients on low flux dialyzer, Group II: 20 patients on high flux dialyzer, Group III: 20 patients on 
hemodiafiltration. 

Results: There was a highly significant decrease in iPTH, B2 microglobulin and Phosphorous in patients received 
HDF (363.80+149.04, 8.79+7.22 and 4.31+0.74 respectively in comparison with patients received HF hemodialysis 
(540.104242.55, 20.47+3.97and 4.58+1.07 respectively) and patients received LF hemodialysis (725.95+270.01, 
36.60+7.22 and 5.73+1.34 respectively).Also, there were a highly significant increase in urea reduction ratio in HDF 
group compared to HF and LF groups (80.43+7.46, 76.03+9.55 and 65.81+7.42 respectively. 

Conclusion: Hemodiafiltration is the most effective dialysis technique than high flux and low flux dialysis 
membrane in removal of medium sized molecule and improvement of quality of life. 
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INTRODUCTION disease undergoing hemodialysis (HD) and its 
Chronic kidney disease (CKD) originates ageregation accelerates dialysis related amyloidosis 
from several heterogeneous disease mechanisms that (DRA) ™. The theory of hemodialysis is by the removal 
irreversibly alter the function and structure of the of solutes across a semi-permeable membrane by 
kidneys over months or years. The diagnosis of CKD diffusion and ultrafiltration processes. The membranes 
relies on a chronic decrease in kidney function and used are divided into two main groups: low-flux 
structural damage of the kidney ”. membrane, which is based on using dialyzers with low 
End-stage renal disease (ESRD) is a permeability for water, and high-flux membrane with 
dangerous disorder. The universal prevalence is increased permeability, which is capable of removing 
proven to be 260 million people annually. Renal medium-sized molecules including many of the 
diseases lead to morbidity and mortality as a major inflammatory proteins, 82-microglobulin and 
part, and have become global issue requiring early lipoproteins ®. 
identification, assessment and preventive Hemodiafiltration (HDF) is a recently 
management ®. evolved renal replacement treatment, blood 
Chronic kidney disease (CKD) is associated purification technique, for scavenging medium and 
with many forms of metabolic changes induced by the large molecules with more beneficial effects on 
kidney failure and often due dialysis treatment. The hemodynamic stability ®. 
metabolic waste products, normally eliminated with the The study goal was to compare the impact of 
urine, accumulate and the body is overexposed to these low flux, high flux dialysis membranes and 
uremic toxins and waste products such as increased urea hemodiafiltration on the metabolic status with the 
and other electrolytes causing hyperkalaemia and intention of improving the quality of life with 
hyponatremia ©. {82 microglobulin is the most hemodialysis. 
commonly uremic toxins as a guide for preservation and 
removal of medium sized molecules by hemodialysis. PATIENTS AND METHODS 
Serum levels of $2-microglobulin (82M) are This was a comparative study that was conducted at 
substantially higher in patients with end stage renal the Hemodialysis Unit in (Kobry El Kobba Military 
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Nephrology Hospital) from March 2018 to 
September 2018. Sixty participants (31 males 
represented 51.7%) and (29 females represented 
48.3%), aged >18 years old and on regular 
hemodialysis more than three years were included 
in this study and were divided into three equal 
groups: Group I that included 20 patients on low 
flux dialyzer, Group II which included 20 patients 
on High flux dialyzers and Group III which 
included 20 patients on hemodiafiltration. Patients 
with any chronic inflammatory diseases, patients 
with history of rejected kidney transplantation, 
diabetic patients, patients with active infection and 
stroke and patients with any history suggestive of 
malignancy as (Lymphoma, Leukemia, Multiple 
Myeloma) were excluded from this study. 


Ethical consideration 

Before the start of the study, permission was 
obtained from the hospital and ethical committee 
of Al Azhar University. Also informed oral and 
written consent from patients participated in the study 
was obtained. 


The selected participants were subjected to 
full history taking (Personal history, past history of 
medical problems, past history of any drugs, present 
history of any recent infection or inflammation). 
Clinical examination was done to all participants to 
reveal any medical problems. 


Laboratory investigations were done for all 
participants in the study before and after treatment: 

Complete blood count (CBC), blood urea, 
serum creatinine, serum (Na, K, uric acid, calcium, 
phosphorus and serum albumin), Intact parathyroid 
hormone, lipid profile (total cholesterol, Low density 
lipoprotein (LDL), high density lipoprotein (HDL) 
and triglycerides (TGs) and erythrocyte sedimentation 
rate (ESR), serum 62-microglobulin (as a marker of 
medium sized molecules) were done, commercial 
reagent kits provided by the Roche kits of United 
States was used to measure the B2-microglobulin (B2- 
MG). 


The QoL assessment was done through the generic 
36-item short-form health questionnaire (SF-36) 
before the start of the study and after six months. 
Sampling: Samples were collected from 
arteriovenous fistula into tubes at room temperature 
and centrifuged within | h. The serum was stored at - 
70°C before analysis. 


Procedure: 
At first all sixty patients were subjected to all 
investigations (Baseline investigations) then all sixty 
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participants were on low flux dialyzers for 3 months 
and investigations were repeated for them (3 months 
investigations) after that we divided them into three 
groups: 20 patients continued on low flux dialyzers, 
20 patients were switched to high flux dialyzers and 
20 patients were switched to hemodiafiltration. 


Evaluation and results: The collected data were 
tabulated and statistically analyzed and discussed. 


Statistical analysis 
All data were subjected to revision and validation 

then description and analysis on [BM-compatible PC 
by using SPSS (Statistical Package for the Social 
Science) program version 22.0.0, Microsoft Office 
Excel 2007, and Graph Pad Prism 6. Descriptive 
statistics were performed for all studied parameters 
in the three studied groups and were presented in the 
form of mean, median, standard deviation (SD), 
minimum, maximum, range, and percentages. The 
comparison between groups regarding qualitative 
data was done by using Chi-square test, while the 
comparison between more than two groups with 
quantitative data and parametric distribution were 
done by using One Way ANOVA- Test. 

The confidence interval was set up to 95% and 
the margin of error accepted was set to 5%. So, the p- 
value was significant as the following: 

= P> 0.05: Non significant (NS). 

= P<0.05: Significant (S). 

= P<0.01: Highly significant (HS). 


RESULTS 

This study included sixty (60) adult patients 
on regular hemodialysis, 31 males and 29 females, 
with age ranged from (26 to 58) years and the mean of 
age was (43.33 + 8.67) years. 

Mean of dialysis duration was 14.95 years 
with the range from 11.2 to 19.4 years. According to 
the etiology, 33.3% of patients were hypertensive, 
21.7% had chronic glomerulonephritis, 20% were of 
unknown cause, 13.3% were with obstructive 
uropathy and 11.7% had polycystic kidney disease. 
According to the anthropometric measurement, BMI 
was 26.20+ 3.94 kg/m? with range from 17.76 to 37.04 
kg/m’. 

Table 1 showed statistically significant 
increase in hemoglobin level, platelets number and 
serum albumin level and highly significant increase in 
HDL (High density lipoprotein) in hemodiafiltration 
group when compared to high flux and low flux 
dialysis groups. Also, this table showed that there was 
statistically highly significant decrease in creatinine 
after dialysis, urea after dialysis, potassium (k), 
parathyroid hormone (PTH), (phosphorus) POs, 
triglycerides and £2-microglobulin levels in 
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hemodiafiltration (HDF) group in comparison to low 
flux and high flux dialysis groups. 


Table (1): Comparison between three groups (low flux, high flux and hemodiafiltration) as regard laboratory results 
after 6 months from the start of the study 


High flux Hemodiafiltration | One way ANOVA 
Hemoglobin /gm 10.08 + 1.04 | 105 + 1.04 | 11.00 + 1.03 | 3.9478 | 0.024 (s) 
: + 1.16 + 
10 
l 


200.70 9.10 | 200.70 9 261.90 5.40 | 4.918 | 0.011 (s) 
Creatinine before dialysis mg/dl | 9.64 2.84 | 10.30 . 10.92 2.54 1.365 | 0.264 (NS 
Creatinine after dialysis mg/dl 6.19 1.84 | 3.92 0. 2.51 1.01 | 45.170 | 0.001 CHS 

9 


H |+ 
+ |+ 
+ |+ 


Total leucocytic count 
haber 116 + 2.16 8.23 253 | 0.259 | 0.773 (NS) 


I+ 


I+ | I+ 
I+ | I+ 


; ) 
; ) 
Urea before dialysis mg/dl 135.55 6.57 | 127.00 4. 142.45 33.85 | 1.015 | 0.369 (NS) 
Urea after dialysis mg/dl 45.82 12.05 | 33.25 . 22.11 4. 25.280 | 0.001 (HS) 
7 i ) 

) 

) 

) 


I+ | I+ 


I+ 
I+ 


I+ | I+ 
I+ | I+ 
I+ | I+ 


I+ 
I+ 


2 

2 
Na MEq/L 139.54 4.37 | 137.09 2. 138.78 2:9 3.002 | 0.058 (NS 
K Meg/L 5.53 0.70 | 4.53 0. 3.85 0.068 | 23.201 | 0.001 (HS 
Uric acid mg/dl 8.16 2.42 | 8.16 2; 7.04 29 1.460 | 0.241 (NS 
Albumin gm/dl 3.40 0.31 3.45 0.30 | 3.65 0.30 | 3.578 0.034 (S5) 


Parathyroid 
hormone (PTH) / ng 725.95 + 70.01 | 540.10 + 42.55 | 363.80 + 49.04 | 12.782 | 0.001 (HS) 


Cholesterol mg/dl 167.58 + 23.83 | 168.51 + 20.52 | 169.58 + 23.83 | 0.039 | 0.962 (NS) 
Triglyceride mg/dl 206.20 + . + 11.10 | 43.495 | 0.001 (HS) 


+ | I+ 


: 
I+ 
I+ 
N 


1 
4 
1 
2 6 
0 
9 
4 
3 


I+ 
I+ 
I+ 


High density 
lipoprotein (HDL) 
PO. 


B2-microglobulin (mg/l) 36.60 + 7.22 | 2047 + 3.97 8.79 + 2.02 | 162.483 | 0.001 (HS) 


Table (2): Post Hoc curve of the three groups (Low flux, High flux, Hemodiafiltration): 


Post hoc analysis 


P1: Low flux VS High flux 
P2: Low flux VS Hemodiafiltration 
P3: High flux VS Hemodiafiltration 


32.73. Æ 6.78 
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Mm Low Flux E HighFlux tt Hemofiltration 


Yes limited a lot Yes limited a little No. not limited at 
all 


Physical function 





Figure (1): Comparison between physical function in low flux, high flux and hemodiafiltration as there was an 
increase in physical function in hemodiafiltration group than high flux and low flux dialysis groups. 


MLowFlux MHighFlux tm Hemofiltration 


Role limitations due to emotional problems 





Figure (2): Comparison between limitations due to emotional problems in low flux high flux and hemodiafiltration 
as there was a decrease in role of limitation due to emotional problems in hemodiafiltration group than high flux 
and low flux dialysis groups. 


MLowFlux MHighFlux WE Hemofiltration 


Excellent Very good Good 


General heath 





Figure (3): Comparison between general health in low flux, high flux and hemodiafiltration as there was an 
increase in general health in hemodiafiltration group than high flux and low flux dialysis groups. 
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Itching improvement 





Figure (4): Comparison between low flux, high flux, and hemodiafiltration groups as regard itching, there was a 
decrease in itching in hemodiafiltration group than high flux and low flux dialysis groups. 


DISCUSSION 

Chronic kidney disease (CKD) originates 
from several heterogeneous disease mechanisms that 
irreversibly alter the function and structure of the 
kidneys over months or years. The diagnosis of CKD 
relies on a chronic decrease in kidney function and 
structural damage of the kidney . Hemodialysis is an 
extracorporeal blood cleaning procedure that used to 
eliminate metabolic waste product that accumulate in 
patients with end-stage renal disease (ESRD). 
Hemodiafiltration is used to achieve large amounts of 
replacement fluids, which in turn allows optimum 
clearance of uremic toxins and strong hemodynamic 
tolerance, thus reducing the complications associated 
with the conventional therapy °. 

A total of 60 patients met the inclusion 
criteria; 29 of them were females (48.3%) and 31 
were males (51.7%). There was no difference in 
baseline characteristics between patients in the three 
treatment groups. 

The mean age of all patients in the study was 
43.33 years which range from (26 to 58) years. About 
33.3% were hypertensive (HTN), 21.7% had chronic 
glomerulonephritis, 20% were of unknown cause, 
13.3% had obstructive uropathy and 11.7% had 
polycystic kidney disease and no history of diabetes. The 
mean duration of dialysis was 14.95 years with the range 
from 11.2 to 19.4 years. 

Traditional hemodialysis is able to clear blood 
small molecules including blood urea nitrogen (BUN) 
and creatinine, but cannot scavenge other large and 
medium sized substances such as PTH and beta 2 
microglobulin (B2-MG®. Hemodiafiltration (HDF) 
and hemodialysis with high flux membrane are 
established to scavenge large and small molecules ™. 

Beta 2 microglobulin (B2-MG) is the most 
commonly used uremic toxins as a marker for 
preservation and removal of medium sized molecules 
by hemodialysis. Serum levels of 62-microglobulin 
(382M) are substantially higher in patients with end 
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stage renal disease undergoing hemodialysis (HD) and 
its aggregation accelerates dialysis related 
amyloidosis (DRA); 

In the current study, post dialysis serum B2 
microglobulin in patients using HDF was lower than 
serum B32 microglobulin in patients using high flux 
and low flux dialysis membranes with more 
significant reduction in post dialysis serum [2 
microglobulin in HDF sessions than in HF sessions. 

Roumelioti et al. “found that HDF had 
higher rates of B2-microglobulin levels compared to 
high flux hemodialysis as it was a systematic analysis 
concluded that convective dialysis had higher ratios of 
reduction of $2-microglobulin ratios by 14.3 
percentage compared to high flux dialysis. 

Fen et al. “”, found that hemodiafiltration 
and high flux dialyzer can significantly improve levels 
of B2-microglobulin with high flux hemodiafiltration 
which matches our study. 

Another study has also reported a significant 
decline in 2-microglobulin levels following 
switching patients from conventional HD to HDF ””. 

On the other hand, the Turkish online 
hemodiafiltration (OL-HDF) analysis, which could 
not observe a lowering of plasma beta 2 microglobulin 
levels with OL-HDF compared with high-flux HD. 
Plasma levels of 82 microglobulin did not decrease in 
both of the groups, and there was no discrepancy 
between patients received dialysis with high-flux 
membrane and OL-HDF with higher or lower volumes 
during the follow-up ””. 

In our results, as regards urea reduction ratio, 
there was significantly increase in urea reduction ratio 
in HDF over high flux. In his research, Saadi et al. 7” 
found that pre dialysis to post dialysis reduction in the 
serum urea concentration (URR percent) was 
substantially higher with HDF compared with 
hemodialysis (75.6 vs. 66.9 percent) that confirms our 
urea reduction ratio findings. 
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Phosphate is a type of small molecule, 
because complex exchanges and sequestrations in 
other compartments affect its removal from the blood 
stream. Hyperphosphatemia is associated with 
increased risk of mortality from all-causes including 
the cardiovascular risk “””. 

In our study, as regard as phosphate, there was 
no significantly difference in phosphate level in HDF 
and in high flux but there was significantly difference 
in phosphate level in HDF and in low flux . 

This is what the research did with a 
quantification of uremic toxin removal. No difference 
between hemodiafiltration and high flux hemodialysis 
was found in phosphate removal, with time being the 
only important factor making a difference “. 

Dekker et al. “”, recorded higher phosphate 
removal during hemodiafiltration as compared to 
conventional hemodialysis. Other researchers “* 7” 
have also reported decreased levels of phosphate 
during HDF and traditional HD and aligned our 
analysis with those. 

Anemia 1s a common complication of ESRD 
which affect the majority of patients on dialysis. 
Convective treatments can easily eliminate the middle 
molecular weight inhibitors of erythropoiesis 7”. 

In our study, as regard as hemoglobin levels, 
there was significant increase in hemoglobin levels 
when comparing HDF and high flux and highly 
significant increase in hemoglobin levels when 
comparing HDF and low flux 

After switching from standard low flux 
hemodialysis to hemodiafiltration by using highly 
permeable and biocompatible membranes in several 
small and unregulated studies, an increase in anemia 
control was observed 7”. 

Pedrini et al. °”, reported better control of 
anemia in a large observational study confirmed 
during hemodiafiltration which also supports our 
research. 

The study by the Italian Cooperative Dialysis 
showed the comparison between the biocompatible and 
traditional dialyzers, also as convective and diffuse 
treatment modalities. A secondary analysis showed 
significantly increase in hemoglobin levels in patients on 
high flux hemodialysis and HDF when compared with 
those on low flux hemodialysis °”. 

In our research, as for PTH, there was 
substantial decrease in PTH levels in HDF than in high 
flux and highly significant decrease in PTH levels in 
hemodiafiltration group compared to low flux group. 

In a research by El Arbagy et al. °”, after 
using high-flux membranes post dialysis there was 
highly significant decline in intact PTH but not after 
the use of low-flux ones. This is unlike Guillaume et 
al. °”, study which didn't find any changes in serum 
levels of PTH after moving from conventional HD to 
HDF (this may be due to the size of the studied cohort 
was small). A decrease in PTH values was not seen in 


the contrast analysis after moving from low-flux 
hemodialysis to hemodiafiltration °°” 

As regard as triglyceride, there was 
dramatically decrease in level of triglyceride in HDF 
than high flux. 

These findings showed that high flux 
hemodialysis can enhance blood lipid metabolism in 
dialysis patients, which may reduce cardiovascular 
problems and extend the life of patients. Fen et al. “”, 
supports our outcome in enhancing of lipid profile using 
HDF and high flux. 

In our study, as regard as albumin, there was 
significant increase in albumin level in HDF than high 
flux. The study by Fen et al. “”, supports our result in 
improving of albumin level in using HDF and high 
flux. 

Contrary to the current findings, there was no 
substantial improvement in serum albumin after use of 
high-flux filters in the study by Makar et al. °. 
However, in a report by Emad et al. °”, there was no 
statistically difference between the low-flux and high- 
flux groups with respect to albumin level. 

Cuvelier et al. °°, found that highly 
permeable membranes could increase albumin loss 
and have harmful consequences; however, they could 
not reliably estimate the magnitude of albumin loss 
through highly permeable dialysis membranes. This 
could result from improved dietary intake and possible 
reasons due to the removal of plasma substances that 
inhibit appetite. 

In our research, as regard quality of life, there 
was substantial improvement of quality of life in HDF 
group than high flux group and improvement of high 
flux group than low flux group in physical function, 
general health, itching and role of limitation due to 
emotional effect and this study agree with the study 
of Fen et al. “”. 

Kantartzi et al. °”, identified a prospective 
cross over study of 24 patients participated in the 
study. The Short-Form Health Survey assessed quality 
of life with 36 questions (SF-36), and assessed 
subscale rating. There were substantial statistical 
differences in QOL for the total SF-36, bodily pain 
score, and role limitations due to emotional 
functioning in favor of online HDF over low-flux HD 
and both of the previous studies matches our study. 


CONCLUSION 

Hemodiafiltration is the most effective 
dialysis technique than high flux and low flux dialysis 
membrane in removal of medium sized molecule and 
improvement of quality of life. 
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